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2.3 El interfaz en el sistema de ficheros de un 













static const struct iio_chan_spec temp_channel[] = { 
     { 
         .type = IIO_TEMP, 
         .info_mask_separate = 
BIT(IIO_CHAN_INFO_PROCESSED), 




static const struct iio_chan_spec ina219_channels[] = { 
  { 
    .type = IIO_VOLTAGE,   
    .info_mask_separate = 
BIT(IIO_CHAN_INFO_PROCESSED) 
  }, 
  { 
    .type = IIO_CURRENT, 
    .info_mask_separate = 
BIT(IIO_CHAN_INFO_PROCESSED) 
  }, 
  { 
    .type = IIO_POWER, 
    .info_mask_separate = 
BIT(IIO_CHAN_INFO_PROCESSED) 
  }, 
}; 
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static struct i2c_driver ina219_i2c_driver  = { 
 .driver = { 
  .owner = THIS_MODULE, 
  .name  = "ina219_i2c", 
 }, 
 
 .probe    = ina219_probe, 
 .remove   = ina219_remove, 





static int __init  ina219_i2c_init(void){ 
 
 return i2c_add_driver(&ina219_i2c_driver); 
 
} 
























 compatible = "brcm,bcm2709"; 
 
 fragment@0 { 
  target = <&i2c1>; 
  __overlay__ { 
   #address-cells = <1>; 
   #size-cells = <0>; 
   status = "okay"; 
    
   ina21941: ina21941@41 { 
     compatible = "ina219_i2c"; 
     reg = <0x41>;  
     status = "okay"; 
   };   
    
   ina21942: ina21942@42 { 
     compatible = "ina219_i2c"; 
     reg = <0x42>;  
     status = "okay"; 
   }; 
    
    
    




dtc -W no-unit_address_vs_reg -O dtb -o ina219i2c.dtbo -b 0-
@ ina219i2c.dts 
 
sudo cp ina219-i2c.dtbo /boot/overlays 
















static const struct file_operations iio_fops = { 
    .owner = THIS_MODULE, 
    .read = ina219_read, 
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obj-m += ${MODULE}.o 
  
compile: 
 @echo Usando kernel ${KERNEL} 
 make -C ${KERNEL_SRC} M=${CURDIR} modules 
 
install:  
 sudo insmod ${MODULE}.ko  
 dmesg | tail 
 #echo ina219i2c 0x41 | sudo tee /sys/class/i2c-
adapter/i2c-1/new_device 
 sudo chgrp i2c /dev/ina219i2c41 
 sudo chmod go+rw /dev/ina219i2c41 
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 sudo chgrp i2c /dev/ina219i2c42 
 sudo chmod go+rw /dev/ina219i2c42 
 
uninstall: 
 sudo rmmod ${MODULE}  
 dmesg | tail 
  
clean: 
 rm -f ${MODULE}.ko 
 rm -f ${MODULE}.o 
 rm -f ${MODULE}.mod.o 
 rm -f ${MODULE}.mod.c 
 rm -f modules.order 
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4.5. Esquema general del funcionamiento. 
 
 




4.6 El controlador i2c con interfaz Industrial I/O. 
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# Simple example of sending and receiving values from 
Adafruit IO with the REST 
# API client. 
# Author: Tony Dicola, Justin Cooper 
 
# Import Adafruit IO REST client. 





# Set to your Adafruit IO key. 
# Remember, your key is a secret, 
# so make sure not to publish it when you publish this code! 
ADAFRUIT_IO_KEY = 'aio_QdNL50nRK3tbuJKO1DQlOmYCAAVD' 
 
# Set to your Adafruit IO username. 
# (go to https://accounts.adafruit.com to find your 
username) 
ADAFRUIT_IO_USERNAME = 'agustin823' 
 
# Create an instance of the REST client. 
aio = Client(ADAFRUIT_IO_USERNAME, ADAFRUIT_IO_KEY) 
try: 
    voltage1 = aio.feeds('voltage-modulo-1') 
     
except RequestError: 
    feed = Feed(name="voltage-modulo-1") 
    voltage1 = aio.create_feed(feed) 
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try: 
    voltage2 = aio.feeds('voltage-modulo-2') 
     
except RequestError: 
    feed = Feed(name="voltage-modulo-2") 
    voltage2 = aio.create_feed(feed)     
 
# 







# open the file for reading 
filehandle = open(filename, 'r') 
 
while numero <= 10: 
    # read a single line 
    # open the file for reading 
    filehandle = open(filename, 'r') 
    line = filehandle.read() 
    filehandle.close() 
    if not line: 
        break 
    aio.send_data(voltage1.key, line) 
    print(line) 
     
    filehandle = open(filename2, 'r') 
    line = filehandle.read() 
    filehandle.close() 
    if not line: 
        break 
    aio.send_data(voltage2.key, line) 
    print(line) 
    numero = numero +1 
    time.sleep(1) 
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static long ssd1306_ioctl(struct file *file, unsigned int 
cmd, 
       unsigned long args){ 
  int value; 
  int i; 
 
  if (_IOC_TYPE(cmd) != SSD1306_NUM_MAG){ 
   return -EINVAL; 
        } 
 
        if (_IOC_NR(cmd) > SSD1306_NUM_MAX){ 
   return -EINVAL; 




  case SSD1306_BORRAR: 
   printk(KERN_INFO "(ioctl %d) borrada 
pantalla\n",  
     _IOC_NR(cmd)); 
 
   xpos=0; 
   ypos=0; 
   clear_buffer(); 
   display(); 
   break; 
   
    
  case SSD1306_ROTAR_IZQUIERDA: 
   printk(KERN_INFO "(ioctl %d) rotar 
izquierda\n",  
     _IOC_NR(cmd)); 
   ssd1306_command(SSD1306_DEACTIVATE_SCROLL); 
   scroll_izquierda(); 
  break; 
      
  case SSD1306_ROTAR_DERECHA: 
   printk(KERN_INFO "(ioctl %d) rotar 
derecha\n",  
     _IOC_NR(cmd)); 
   ssd1306_command(SSD1306_DEACTIVATE_SCROLL); 
   scroll_derecha(); 
  break; 
      
  case SSD1306_ROTAR_ABAJO: 
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   printk(KERN_INFO "(ioctl %d) rotar 
arriba\n",  
     _IOC_NR(cmd)); 
   ssd1306_command(SSD1306_DEACTIVATE_SCROLL); 
   scroll_arriba(); 
  break; 
      
  case SSD1306_ROTAR_ARRIBA: 
   printk(KERN_INFO "(ioctl %d) rotar 
abajo\n",  
     _IOC_NR(cmd)); 
   ssd1306_command(SSD1306_DEACTIVATE_SCROLL); 
   scroll_abajo(); 
  break; 
Implementación del modo inverso 
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Control de brillo 
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Scroll izquierda y derecha 
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Cambio de fuente. 
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